-INTRODUCTION
It is known that Nb-Ti superconducting alloys are in practice the most used because of their fabrication feasibility and excellent mechanical properties and Nb-Ti cables are commonly used for magnetic fields up to 8 Tesla.Nb-Ti cables are also proposed for application in case of magnetic fields higher than 8 Tesla provided that working temperatures are below 4.2K. New applications of superconducting cables for energy accelerators and for nuclear fusion plants directed the producers of superconducting cables to push their interest to magnetic fields of 10-12 tesla; so far in such range only A-15 type compounds were used. Recent investigations /1-4/ suggest the utilization of Nb-Ti-Ta ternary alloys for high field application cables.
An extensive investigation on the ternary alloys Nb-Ti-Ta performed by Hawksworth/5/has shown some chemical compositions leading to an important increase of B C 2 at temperatures below 4.2K; the maximum value obtained is 15.5 Tesla at 2K, with an increase of 1.3 Tesla compared with Nb-Ti binary alloys. Segal /6/ reports that J c values of some ternary alloys, at 2K, are 50-70% higher than those related to Nb-Ti binary alloys and thus ternary alloy base cables of suitable chemical compositions and properly optimized can be used for high field applications.
The present paper is dealing with a research on the fabrication and characterization of multifilamentary cables Nb-Ti-Ta base with 3 different chemical compositions. The influence of the adopted thermo mechanical working cycle on high field (up to 12 Tesla) superconducting properties and at temperatures 4.2K, 3K, 2.25K, 2.15K is analyzed and discussed.
-MATERIALS
Three different Nb-Ti-Ta laboratory scale ingots (-v250g each) were produced by elecArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1984189 C1-434 JOURNAL DE PHYSIQUE tron-beam d r i p -m e l t i n g technique; s t a r t i n g m a t e r i a l s were t h e pure elements. Chemic a l a n a l y s i s o f t h e a l l o y s a r e g i v e n i n TAB. I.
The i n g o t s (d=24mm) were f i r s t c o l d r o l l e d up t o b12mm and vacuum annealed 3h a t 1000°C. A f t e r f u r t h e r r e d u c t i o n t o d 6 m , t h e r o d was imbedded i n an OFHC copper can, drawn and bonded 90 minutes a t 600°C. The composite monoelement was subsequently c o l d drawn t o dl.2mm and 61 monoelements were assembled i n an OFHC copper tube and deformed by drawing t o 81 .2mm.Optimization thermal t r e a t m e n t s a t 2.400°C were p e r f o rmed a t pre-determined deformation stages, s i m i l a r l y t o t h e w e l l known Nb-Ti m u l t i p l e stage o p t i m i z a t i o n , w i t h t h r e e d i f f e r e n t thermo-mechanical c y c l e s (c.w.A<c.w.B<c.w.C). I t must be emphasized t h a t t h e t e r n a r y a l l o y s show extremely good d u c t i l i t y and behave, i n t h i s r e s p e c t , i n s i m i l a r way l i k e N6-.Ti. C r i t i c a l c u r r e n t measurements were c a r r i e d o u t a t 4.2K as w e l l as 3K, 2.25K and 2.15K. The s h o r t sample c h a r a c t e r i z a t i o n o f t h e specimen was performed from 4 t o 12 Tesla w i t h a cryomagnetic t e s t f a c i l i t y . The c u r r e n t grow-rate was 4A/min; t h e 3cm samples were mounted p e r p e n d i c u l a r l y t o t h e magnetic f i e l d f l u x -1 i n e s and, t h e t r a n s i t i o n p o i n t was assumed when luV/cm v o l t a g e drop appeared a t t h e ends o f t h e specimen. Jc values measured a t d i f f e r e n t magnetic f i e l d s and d i f f e r e n t temperatures i n t h e t h r e e a l l o y s w i t h t h e same w o r k i n g c c l e and cold-work A a r e summarized i n TAB. 11, A l l o y 3 -I n t h e case o f t h e t h r e e a l l o y s t u d i e d , an i n c r e a s e o f t h e i n t e r m e d i a t e cold-work degree g i v e s b e t t e r superconducting p r o p e r t i e s as shown i n f i g . 1 where t h e improvement o f t h e superconducting p r o p e r t i e s i n a l l o y 2 i s apparent. 
which evidences t h a t t h e a l l o y Nb-3/o~i-34'/oTa, due t o t h e l o w e r s c a t t e r o f Jc betkeen low and h i g h f i e l d , seems t h e most p r o m i s i n g f o r t h e h i g h f i e l d s u t i l i z a t i o n s . D i f f e r e n t w o r k i n g c y c l e s were s t u d i e d on t h i s a l l o y s i n o r d e r t o improve t h e h i

t. P
grees l e a d t o b e t t e r superconduct i n g p r o p e r t i e s o f t h e a l l o y .
I n f i g . 3 FpvsB curves a t d i f f e r e n t temperatures o f t h e a l l o y 2 w i t h t h e o p t i m a l therm-mechanical c y c l e a r e r e l a t e d and compared w i t h t h e ~6 -4 7~/ o T i a l l o y s t u d i e d i n a pre-4 v i o u s work /7/. The f i g u r e e x h i b i t s t h a t a l l o y 2 possesses b e t t e r super c o n d u c t i n g p r o p e r t i e s than Nb-47W/oli 2 p a r t i c u l a r l y a t low temperature (2.25K); i n such c o n d i t i o n Bma, occurs a t 7.5 T e s l a f o r t h e t e r n a r y a1 l o y w i t h an i n c r e a s e o f 1 Tesla 4 6 8 10 1 2 B(T) compared w i t h t h e b i n a r y a1 l o y .
The c r i t i c a l c u r r e n t values a t 12 Tes l a a t d i f f e r e n t temperatures f o r t h e FpvsB o f d i f f e r e n t a l l o y s a t 3 Nb-Ti-Ta a l l o y s a r e shown i n f i g . 4 .
df : '?i:rLnt temperatures.
The a n a l y s i s o f t h i s f i g u r e i n d icates t h a t Nb-5lw/oTi-14. 7W/oTa a1 1 oy possesses p o o r e r superconduc-
